[Dynamic changes of MMP-1, MMP-9 and TIMP-1 in the refractory diabetic dermal ulcers treated by autologous Platelet-rich gel].
To investigate the dynamic changes of matrix metalloproteinase-1,-9 (MMP-1, MMP-9) and tissue inhibitor of metalloproteinase-1 (TIMP-1 ) in the refractory diabetic dermal ulcers treated with autologous platelet-rich gel (APG). 86 patients with nonhealing diabetic dermal ulcers were randomly assigned to two groups treated with standard procedures and APG (standard care plus topic application of autologous platelet-rich gel). The granulation tissues were collected at d0, d3, d6, d9, and d15 in patients in the APG group and at d0, d6, d15 in patients in the standard care group. The areas of ulcers were measured. The protein levels of MMP-1, MMP-9 and TIMP-1 in the tissues were determined with ELISA. The ratio of MMP-9/TIMP-1 and its relationship with the areas of ulcers were examined. The areas of ulcers of patients in the APG group decreased significantely (vs. do, P < 0.05). The concentrations of MMP-1 in the granulation tissues of patients treated with APG fluctuated and reached the lowest level at d15 (vs. d6, P < 0.05). The concentrations of MMP-9 in the patients treated with AGP decreased from d3 to d15, but without statistical significance compared with d0 (P > 0.05). The concentrations of TIMP-1 in the patients treated with AGP increased from d3 and reached the peak at d6 (P < 0.05). The ratio of MMP-9/TIMP-1 at both d6 and d15 decreased significantly compared with d0 (P < 0.05) in the patients treated with AGP. The areas of ulcers in the patients with standard care decreased significantly at d15 (vs. d6, P < 0.05). The concentrations of MMP-1 reached the peak at d6 (P < 0.05) and then decreased in the patients with standard care but was still higher than the patients treated with APG (P < 0.05). The concentrations of MMP-9 decreased significantly at d15 compared with d0 in the patients treated with standard care (P < 0.05), but the change of TIMP-1 was not significant. The ratio of MMP-9/TIMP-1 in the patients with standard care decreased at d15 compared with the d0 (P < 0.05). The ratio of MMP-9/TIMP-1 was positively correlated with the areas of ulcers (r = 0.353, P < 0.05). Topical application of APG might redress the proteolytic imbalance of refractory diabetic dermal ulcers by decreasing the concentration of MMPs and increasing that of TIMPs in granulation tissues. The ratio of MMP-9/TIMP-1 is a predictor of poor healing of refractory diabetic dermal ulcers.